In the title compound, C 19 H 22 N 2 O 4 , the six-membered cyclohexenone ring of the chromene unit adopts an envelope conformation, with the dimethyl-substituted C atom as the flap, while the pyran ring has a boat conformation. These two mean planes are inclined to one another by 6.65 (13) ÁThe benzene ring is normal to the 4H-chromene moiety mean plane, making a dihedral angle of 89.18 (5) . The methylamine and nitro groups are slightly twisted from the chromene moiety mean plane, with torsion angles C-N-C-O = 1.70 (18) and O-N-C-C = 0.15 (18) . The molecular structure is characterized by an intramolecular N-HÁ Á ÁO hydrogen bond, which generates an S(6) ring motif. In the crystal, molecules are linked via pairs of weak C-HÁ Á ÁO hydrogen bonds, forming inversion dimers. These dimers are connected by further C-HÁ Á ÁO hydrogen bonds, forming sheets lying parallel to (101).
Related literature
For the biological and pharmacological properties of chromenes and their derivatives, see: Zonouzi et al. (2013) . For related structures, see: Narayanan et al. (2013) ; Inglebert et al. (2014) Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2008) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 (Zonouzi et al., 2013) .
The title compound, Fig. 1 , consists of a chromene unit connected to a toluene ring at C11, a nitro group at C12, a methyl amine group at C13, dimethyl group at C16 and an oxygen atom at C18. The benzene ring (C1-C6) is normal to the mean plane of chromene unit (O1/C11-C19) with a dihedral angle of 89.18 (5)°. The nitro and methylamine groups are inclined to the mean plane of chromene unit by 6.51 (8) and 5.42 (6)°, respectively.
The six membered carbocyclic ring (C14-C19) of the chromene moiety adopts an envelope conformation with atom C16 as the flap: puckering amplitude (Q) = 0.4584 (15) Å, θ = 58.54 (17)° φ = 120.3 (2)°. Atom C16 deviates by 0.3234 (15) Å from the mean plane passing through the rest of the ring atoms. This conformation is similar to that in related structures (Narayanan et al., 2013; Inglebert et al., 2014) .
The amine group nitrogen atoms, N1 and N2, deviate by -0.2044 (11) and -0.1338 (11) Å from the mean plane of the chromene moiety. The methyl amine group attached to C13 is coplanar with the chromene moiety as indicated by the torsion angle C8-N1-C13-O1 = 1.70 (18)°. The nitro group is also coplanar to the chromene moiety mean plane, as indicated by the torsion angles C13-C12-N2-O3 = 0.15 (18)° and C11-C12-N2-O4 = -4.82 (16)°. The molecular structure is characterized by an intramolecular N-H···O hydrogen bond, generates an S(6) ring motif ( Fig. 1 and Table   1 ).
In the crystal, molecules are linked via pairs of C-H···O hydrogen bonds forming inversion dimers ( Fig. 2 and Table   1 ). These dimers are connected by further C-H···O hydrogen bonds forming sheets lying parallel to (10-1) [ Table 1 and Fig. 2 ]. The nitro atom O3 is involved in both intra-and inter-molecular hydrogen bonding, having a bifurcated character.
Experimental
A solution of 4-methylbenzaldehyde (1.0 mmol), 5,5-dimethylcyclohexane-1,3-dione (1.0 mmol), NMSM (1.0 mmol), and piperidine (0.2 equiv) in ethanol (2 ml) was stirred for 3.5 h. After the reaction was complete, as indicated by TLC, the product was filtered and washed with 2 ml of ethanol, to remove the excess base and other impurities. Finally, the product was recrystallized from ethanol yielding colourless block-like crystals.
Refinement
H atoms were placed in idealized positions and allowed to ride on the parent atoms: N-H = 0.86 Å, and C-H = 0.93, 0.96 and 0.97 Å for aromatic, methyl and methylene H atoms, respectively, with U iso (H)= 1.5 U eq (C-methyl) and = 1.2U eq (C,N) for other H atoms. supplementary materials sup-2 Acta Cryst. (2014). E70, o710-o711
Figure 1
A view of the molecular structure of the title molecule, with atom labelling. Displacement ellipsoids are drawn at the 30% probability level. The intramolecular hydrogen bond is shown as a dashed line (see Table 1 for details). The crystal packing of the title compound viewed along the c axis. Hydrogen bonds are shown as dashed lines (see Table   1 for details; H atoms not involved in hydrogen bonding have been omitted for clarity). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0044 (7) 0.0147 (6) −0.0007 (6) C3 0.0481 (7) 0.0391 (7) 0.0363 (6) −0.0009 (6) 0.0092 (5) −0.0022 (5) C4 0.0342 (6) 0.0340 (6) 0.0318 (6) 0.0034 (5) 0.0068 (5) 0.0018 (5) C5 0.0397 (6) 0.0417 (7) 0.0356 (6) −0.0020 (5) 0.0069 (5) −0.0031 (5) C6 0.0415 (7) 0.0446 (7) 0.0511 (8) −0.0053 (6) 0.0116 (6) 0.0026 (6) C7 0.0853 (13) 0.0951 (15) 0.0681 (12) −0.0151 (11) 0.0421 (10) 0.0092 (11) C8 0.0526 (8) 0.0620 (9) 0.0371 (7) 0.0013 (7) 0.0007 (6) −0.0017 (6) C9 0.0604 (9) 0.0534 (9) 0.0656 (10) 0.0194 (7) 0.0253 (8) 0.0050 (7) C10 0.0491 (7) 0.0431 (7) 0.0560 (8 0.0492 (7) 0.0432 (7) 0.0375 (7) 0.0078 (6) 0.0153 (6) 0.0012 (5) C16 0.0398 (6) 0.0398 (7) 0.0445 (7) 0.0063 (5) 0.0150 (6) 0.0048 (5) C17 0.0321 (6) 0.0491 (7) 0.0505 (8) 0.0038 (5) 0.0102 (5) 0.0068 (6) C18 0.0337 (6) 0.0440 (7) 0.0382 (7) −0.0030 (5) 0.0085 (5) 0.0040 (5) 
